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Summary  Fractures  of  the  medial  end  of  the  clavicle  are  the  least  common  type  of  clavicle
fracture. We  report  a  29-year-old  military  parachutist  who  presented  with  medial  end  clavicle
fracture after  a  bad  landing.  He  was  ﬁrst  treated  non-operatively  in  a  tertiary  center  and  was
then referred  to  our  center  by  his  general  practitioner.  Surgery  was  indicated  since  the  fracture
was displaced  and  the  patient  needed  anatomical  reconstruction  to  promote  rapid  bone  healing
and a  prompt  return  to  work.  The  medial  fragment  being  comminuted,  K-wires  were  used  for
internal ﬁxation  instead  of  a  plate.  The  two  K-wires  were  bent  180◦ to  avoid  risk  of  migration
and were  removed  3  months  after  surgery  when  the  patient  had  begun  to  perform  all  activities
without pain.  Aggressive  treatment  is  recommended  for  medial  end  clavicle  fracture  in  case  of
displacement  and  facilitates  rapid  functional  recovery,  notably  in  patients  with  considerable
clavicular demand.
©  2012  Elsevier  Masson  SAS.  All  rights  reserved.
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edial  end  clavicle  fracture  is  rare,  at  no  more  than  10%  of
lavicle  fractures  as  a  whole,  according  to  published  series
1—5]. It  is  usually  caused  by  high-energy  trauma  such  as
 motorcycle  crash,  but  can  also  be  secondary  to  a  fall,
ggression  or  ﬁrearm  wound  [3—5].
We  report  a  case  of  medial  end  clavicle  fracture  sustained
y  a  parachutist  on  landing.
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 29-year-old  military  parachutist,  right-handed,  with  no
articular  medical  history,  experienced  sudden  right  shoul-
er  pain  on  landing  after  a  normal  training  jump.  At  ﬁrst,  he
ook  this  to  be  a  simple  pain  following  a  bad  landing;  how-
ver,  it  progressively  worsened  and  became  severe  under
ight  upper  limb  motion.  He  was  admitted  to  the  near-
st  hospital,  where  clinical  examination  found  intense  pain
n  palpation  of  the  clavicle.  X-ray  found  a  displaced  right
edial  end  fracture  with  a  distal  fragment  lowered  withespect  to  the  proximal  fragment,  without  contact  between
he  two  extremities  (Figs.  1  and  2).  Conservative  manage-
ent  was  decided  on  and  the  patient  was  discharged  with
 sling  and  swathe.  The  patient  experienced  great  difﬁculty
served.
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in  the  literature.  The  etiology  found  in  the  present  case
has  seldom  been  mentioned.  The  most  frequent  lesions  fol-
lowing  parachute  jumps  are  to  the  ankle  [6];  few  studiesFigure  1  Anteroposterior  (AP)  radiograph  showing  the  medial
end right  clavicle  fracture.
during  the  week  following  the  trauma  and  was  referred  by
his  departmental  physician  for  a  second  opinion.  CT  fracture
analysis  (Figs.  3a  and  3b)  conﬁrmed  considerable  displace-
ment  and  found  a  comminuted  medial  fragment.  Given  the
presenting  complaint  and  type  of  fracture,  open  surgery  was
indicated  for  reduction  and  osteosynthesis,  and  was  per-
formed  at  day  10  post-trauma.  The  patient  was  positioned
in  dorsal  decubitus  with  a  support  between  the  two  scapu-
lae,  and  the  upper  limb  included  in  the  operative  ﬁeld.
The  horizontal  incision  along  the  clavicle  was  in  this  case
extended  toward  to  the  medial  end.  The  platysma  muscle
was  sectioned  perpendicular  to  its  ﬁbers.  The  periosteal
incision  was  performed  just  above  the  pectoralis  major
insertions,  with  a  subperiosteal  approach  avoiding  unnec-
essary  periosteal  stripping.  The  comminuted  aspect  of  the
medial  fragment  was  conﬁrmed  peroperatively;  osteosyn-
thesis  therefore  used  not  a  plate  but  two  20  mm  K-wires
running  from  the  distal  fragment  and  then  crossed  and
curved  back  180◦ to  avoid  secondary  migration  (Fig.  4).  Post-
operative  sling  immobilization  was  prescribed  for  4  months,
with  regular  follow-up.  Consolidation  was  achieved  by  the
3rd  month,  with  complete  clinical  recovery  of  right  shoul-
der  function.  The  osteosynthesis  material  was  subsequently
removed  (Fig.  5).  The  patient  was  able  to  return  to  work  as
a  professional  parachutist  by  the  8th  month  and  was  com-
pletely  asymptomatic.
Figure  2  AP  radiograph  enlargement  showing  the  great  dis-
placement  at  the  fracture  site  with  no  contact  between  fracture
ends.
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rigure  3  a  and  b:  computed  tomography  (CT)  scan  showing
he comminuted  aspect  of  the  medial  fragment  with  an  articular
racture  line  at  the  sternoclavicular  joint.
iscussion
edial  end  clavicle  fracture  is  rare  and  little  referred  toigure  4  AP  radiograph  showing  the  two  crossed  K-wires  bent
80◦ to  avoid  risk  of  migration.
igure  5  Radiograph  of  the  clavicle  fracture  after  hardware
emoval.
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Table  1  Epidemiological  data  in  the  literature  for  medial  end  clavicle  fractures.
Clavicle
fracture  (n)
Medial  end
fracture  (%)
Mean  age
(years)
Most
frequent
mechanism
Treatment  Non-union  (%)
Nordqvist  (1994)
[1]
2035  3  59  [34—70]  RA  Conservative100%  Not  speciﬁed
Nowak (2005)  [2]  222  2  31  [15—67]  Not  speciﬁed  Conservative100%  7
Postacchini (2002)
[3]
535  2  56  [36—76]  RA  (47%)  Not  speciﬁed  Not  speciﬁed
Robinson (2004)
[9]
868 2.8  30  [19—47]  Body-height  fall  (30%)  Conservative100%  8
Throckmorton
(2007) [5]
614  9.3  46  [19—88]  RA  (53%)  Conservative  93%  Not  speciﬁed
Lowe (2008)  [12] 5  100  43  [25—52]  RA  (80%)  Surgical  100%  0
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RRA: road accident.
ave  reported  the  incidence  of  clavicle  fracture  in  these
ases.  In  1948,  Ciccone  and  Richman  [7]  reported  a  series
f  3000  fractures  and  major  soft-tissue  lesions  following
arachute  jumps,  including  35  clavicle  fractures  —– about  1%
f  all  lesions,  conﬁrming  the  rarity  of  this  fracture  in  this
ontext.  More  recently,  Bricknell  and  Craig  [8]  published  a
eview  of  the  literature  on  military  parachuting  lesions,  with
lavicular  fracture  rates  ranging  from  0.1  to  1.2%  according
o  the  series.  None  of  the  reports  detailed  the  types  of  clav-
cular  fracture.  Medial  end  fracture  is  even  rarer  than  the
ates  mentioned  in  the  various  reports  concerning  parachute
ump  lesions.
Management  of  medial  end  clavicle  fracture  is  usually
onservative,  but  there  were  several  reports  of  pain  and
ubjective  impairment  persisting  long  after  trauma  [2,5]
nd  of  high  rates  of  non-union  [9].  Table  1  summarizes  the
iterature  data.  Clavicular  surgery  is  rare,  reputedly  entail-
ng  a  risk  of  neurovascular  lesions.  Our  patient  complained
f  considerable  discomfort  due  to  his  displaced  fracture,
nd  the  lesion  mechanism  was  inherent  to  his  job  as  a
arachutist.  Involvement  was  of  the  dominant  side.  Taking
ll  this  together,  along  with  the  risk  of  non-union,  surgery
eemed  logically  indicated.  Due  to  the  severe  comminution
f  the  medial  fragment,  osteosynthesis  had  to  rely  on  two
-wires,  running  from  the  distal  toward  to  proximal  frag-
ent,  crossed  and,  given  the  considerable  risk  of  secondary
igration  well  established  in  the  literature  [10,11],  cut  and
ent  back  180◦.  In  a  series  of  ﬁve  patients,  Lowe  et  al.  [12]
eported  results  with  surgical  treatment  of  displaced  medial
nd  clavicle  fracture,  stressing  the  importance  of  early
ntervention  for  rapid  recovery  of  anterior  function  with
inimal  complications.  One  case  in  that  series  was  similar  to
he  present,  and  was  managed  with  a  single  screw  between
he  two  fragments  associated  to  bone  suture,  which  was  not
ossible  in  the  present  case  as  the  fracture  line  was  not  suf-
ciently  oblique  and  the  comminution  would  have  impaired
crewing.  Material  was  removed  in  the  3rd  month,  to  elim-
nate  any  further  risk  of  wire  migration.  The  patient  was  a
arachutist  who  intended  to  carry  on  with  his  job,  with  the
ttendant  risks  of  falls  or  bad  landings  and  of  displacement
f  material  by  strong  trauma  to  the  body  and  to  the  clavicles
n  particular.Medial  end  clavicular  fracture  is  rare  and  generally
ue  to  a  motorcycle  accident;  it  can  also  be  caused  by
arachute  landing,  without  associated  multiple  trauma.  It
s  often  overlooked  due  to  insufﬁcient  plain  X-ray,  and  CT
xamination  is  essential  for  classifying  fractures,  deter-
ining  joint  involvement,  assessing  fragment  displacement
nd  measuring  the  proximity  of  any  vascular  axes.  In  case
f  displacement,  treatment  should  be  surgical,  comprising
eduction  and  osteosynthesis,  particularly  in  professional
arachutists.  K-wire  stabilization  may  be  useful  in  case  of
omminution,  but  the  procedure  must  be  strictly  rigorous,
ending  the  wires  back  180◦ to  avoid  secondary  migration.
he  wires  should  be  removed  once  clinical  and  radiological
onsolidation  has  been  achieved.
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